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(54) MAGNETIC RECORDING MEDIUM AND 

MAGNETIC RECORDER USING THE MEDIUM 

(57) Abstract 

PURPOSE; To obtain an In-face magnetic recording 
medium having excellent magnetic characteristics such as 
a magnetic Him thickness of 30(im or less and a high 
coercive force of 2 kOe or more and also a iow^nolse 
characteristic and being suitable for ultra-high density 
magnetic recording. 

CONSTrrUTION: A ground layer 2 for controlling the 
structure of magnetic min films is provided on a 
subsuate 1. and laminated magnetic films each 
constructed of magneifc films 3 and 4 formed of at least 
wo layers different in composition and being in contact 
wim each oiher are provided in a number of layers on 
the ground layer, with a nonmagnetic layer 12 
interposed. The laminated magnetic films 3 and 4 and [he 
nonmagnetic layer 12 are formed by an epitaxial growth 
on the ground layer 2 for controlling the structure. 
Lanlce constants of the magnetic films of two layers 
constructing the laminated magnetic film are made to 
differ in the same direction respecdvery from the 
lattice constant of The ground layer, and it is 
preferable that the difference a, In the lattice constant 
between the magnetic film 3 on the side nearer to the 
substrate and tne ground layer 2 and the 
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difference al^ In the lattice constant berween the 
magnetic film 4 on the side farther from the substrate 
and the ground layer 2 are in the relation 0 I aLgteL,. 
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Ru. Re, F etttifHatrt^OHM^biiX^^ 

-t&ttWZtt (hep) C«5iBffl<0 
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7 9 \s— \ tt k"<r>-?7 v 9 7 * A>J*Wi a <o%mt 
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B*ftfMK:ftt*TttB{bMltTfc S c «tt± < 
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«fLhC*MiS:*' (b c c) *HB5t**1-6C rT» 
1 0 0 0 S ] *fc«KSttftEiiWtt^it5JtftK, gffi 
t>5S6*vTV>5 () S&«*C33ltStM»!y-f Xtt.' Oft 

5, K#y'fXs5(SSOfcJ«>lC^5t*t,HTV>5^i£ 
ttTtt. (1) C o C r XG&fommC i Sr«jD 

oes«*B5ff«t/h$ < (2) ^^<y^y 

[ 0 0 0 6 ] $ c, tcfiEft: / -C X* im*Z S 6 , B 

i^ffiSJitKftte*^, nc*$o¥iloSttiRicti: 

v *T«B^))J5S : L<gTL. 15* 1 3 00-1 5000 
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tt. Sfl&Att0ctt#S^£¥ftCBAL-C£9. 
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r$r±^t-fo-&&TiSa!tKOiKfi«£gt>l 0-5 0 
nm©*HTiS-K»:fcl,"«S9, *fc< 1 1 0 > fc L 
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(0014] »2©g£tt. tteMttttKfr#ttttj| 
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• L<_ttrii«r'&tr^ktWa»6«flEU WxtfCr, C 
r-V-§-&, Cr-Ti§&, Co-Cr (25 a t% 
ft±) £-&«?$rflK 3 t„tt. OS 

t»< 1 0 nm#»S?&«. ^ffiiSStt^JS?-jgjf-- 

»= 0 tt*Btt«*-%!K-T-*-^-oET?fc5 w t 
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*l<fit5£T t f SOaa-Cfc*. 
(0 0 15] ««#ttBM><bfc5£/i©B»K«&£ft£ 
*MEt«C«LT. ?W«tt&fi|tj5£©gfc5Bte&T 
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[0016] Suseajfi©.a<t5 2 ffl^±©stt*K&z 
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Bt?(Wi*a 0 0 0Oe6l±«r#5Ct4«'C««. *fc 

<KSLfc 9. 4>oi»MifiSfDttft©M 

[0017] lGb/Ln* W±05«ifi5«aeSifaft$f 
**-f * ICttS^^SE t KSl'v -y K fc OHO 

«fl»»©fi«HfCt*«»t^* < . l*L<lil0n 
ff8ttT*6«lt»v^-t*2SL,<. 5nm£U:l0 
«il 0-5 0 nm;4»M4U\ 
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tt^TBfi i 2 o olCfciBBU ft»oftSMWB 
i:Lr»S 5 0nmfl>TiW2«r»jj6tfc. Tifc/g 2 fc 
LTttCrfcfl^fctf, C r Zi&ftk LXZh\ZV, 
T i, Ru. Hf, Ir, Mo, P d, Pt, Re, T 
a ( Ti. 2 r4^0S»£jK&DL"CflV*5::4: tpTH 

flcfi*ffi»4< 1 1 0 >fcL<#< 1 0 0>£ftTi$>o 
fc. i0TiW©±lc3l*tt*B-JC£*T»iBttR 
3, £2Bt»4£M^aLTtt£LfcB/lR*fW 

B1B&K3. *2aHtK4fcW*»jSLTflWLfc« 
SRS:»/£L, 2aoKMB4»E»Jt5MRA 1 3 
SUyto 1 2ICttC r *flv*fc f 

[ 0 0 2 4 ] »BO«jdEli, X'<yf!)>?AttfXV 
EJ) & 1 5mT or LTDC^^ M^y^ 

y^/»cj:o!¥ofc. w&mtimvt-yy htm 

SlfittttK3 irLTCo-l 6 a t%Cr-4a r%T 
a£&ttR£, »2^4tlTCo-l 1 a t%C 
r-1 5 a t%P tJjiBttRfcJflv*. 
[0 0 2 5] *3mmo$r£ s *2«ttRfc LTfflUfc 

*JE*fctt*<Ttt2%**lr\ -J-fcip*K Tm2k% 
l&teRiwte^&o^AL, fc, T*B2fc£2B 
teK£Ote*£»<D£a LafcHKttA L a > AL t O 

£ 1 C o E£A0ft*£lttc#LT 1 - 5 

[0 0 2 6] SlflSttR3^R/ft^tS2BteKOiR 

01 (b) K^-tM; p |w, ±ST««2 0±fw±BttR 
C^i5$ CT-T.J+TJ SrBCJCR^L. SlBffiR 
*m**»tt/ll 2«:^LT«ALfc2Jl02ERAi 
4. Bl (c) ±12T%«2(7)±|c±iS 
ttR^WS (T-Tj + TJ SrBUfcafcU 
^ffittSl 2?r^LTSlK«R3, S2SteSl40J(S 
Kflft*LfcHSRBl 5, Bl (d) l:??ctJ:5l3, Jh 
KT±fi«0±lc® 1 W±S 3 fc 9 2®4« 4 StJH»;®jS 
t^a«KA5, 21VB1 (e) fc*+J;5fc, ±IBT 
2 <D±\z% l ASttRtma OM^BA^ ii&Wi 
KA 7 SrffrKSLfco 

[0 0 2 7] ±ffit7)^«HA, 2SSRA. 8, IWB&A 
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[00 2 8)131 (a) OMHAOMgOBttBC* 
*28ttaftt&ttftMKO*£ (T.„ TJ fcStfb 

( c ) ©3ES©B ©#;*©«14J5©#tet> RB tc^ t 
ft. B*»6W&*»<ej;5c. *£$©£BBfl;;§©BSi 

fE&J£#tt£y8K©i5c<£l 0 nmim< bfi 
^«B^!J«rl?a-C*5C4*fei»5.-B|3tt. T„=T 
*©B#Tfe«i». T - *T - ««*-CJb-9-Ct,fla»* 

I- C ft iffiSggraSS^ y Kicfc OIWfcLfcfS*©,/ 

4Cl5iW% :oS8ff±«ttt 8 0 n m«)ttft^-> 
>^«r«-aTMJ6Lfe. Ba»S>W&a»*Jt pC. *B|J 
©£«BS8K5©«ftffiStt. ±T©fE&®Sffl«lci3^ 
Tfi£*©3E»ftM:K:tt:'<TS£/ W X©*$ V^SiS® 
# 3!®. $ ivTiS 9 , «£©&«* \z i. o -c t, l G b / i 

10 0 3 0] *£««<O£SJ3H*ig8«£€yR#0$ 
1. fl2ffitt^tLTtt. ±f2T3ftW Lfc£WC Co 
&£j£#fcU CfUCCr, Mo. V, Ta, Pt, S 
i. B. I r. W. Hf, Nb. Ru, Ti. Nifci 

tf*±S7c*©«f>jj»&s«*i.s#fc < * 1 1 mm&.±<K> 

^MtHA,Ktmi" Tim 2b%\ B&B 
t©»^ft©24L,4, T«SJi2i:3J2«ttJ8i© 
&?j@&©gA L 2 ©MICA L, > A L, ©g§t&*sj£9 
tLh. 4Lj iAL,©ga5£lBi£8©»?-SSfcjkt 
UT i ~ 5 %©Rflir$>h.if te©*Ifit©8-#©ffl£-fr-et 

£1"*. JHSiJIttCrlOii:, Cr, V. Ti. Ru 
*'6»«Xiifc'>/«t< fct,HBBfir*tr«»t»U<ttcti 



5) ^^7- 1 3 4 8 2 0 

fcttrMrtffi. C r - V£&. C r -T i <g- 
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5. is biz. »K©jgj5£jfef±^^y^^>!ri!fc©ffiic:j{ 

. (003 1] *£J6flh*li. 2®g©i»ffiRT«fi£Ufc 

3MBfr$S^*#LT3£H±B*£fefc#flB 

»S«SKE»SS*S«v^"Ct. ±?B©Ja<fiv^y^ 

Iwi Offish., : &*vFK©iS-ffiffiEic.3tt(5:tTfflf«© 

^*KS2#E«*ivCHS. C©8ftttftgUMf?ff 
±«*^s» K5 2©S^Se®»iJK*5 1 K*N-Sffitt£ 

5 5, fiCHft:*[iB5 6. -f >9-7 xm9f@&s 
[00 3 2] 

TJMiit»jeu w©±aaji©#4a^*< tt,2« 

00$ t a <l Onn©#ttliM«:^UTMK:»jeL 
Tnt5^SR«it©fBRaE«:4fflvv5 - i (cj: •) . S9?2 
IB«a<4K©«$ T. » 5 ST. g 3 0 a m©IWlc» 
^T2kOea±©KflK/J*|CaTt. ?UB5ft/-f 

&o jama* <& 9. l^±©Wffi«»iaiftT^: " 
[@S©ffi¥&&S8J 

I B l ] *36 M k J: * &}imMig&K&m#o-mte 
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IB3] ^«^©3l««3lCj:5#/SRRV)tei!ffi©3SS 
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[ 0 4 ] IBSUffitt© y 4 ^?H4 S-ip-r B. 
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